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Abstract 
The paper explores an alternative approach to organizing information and data, based on categories of 
interest to local practice. It critiques current approaches to ontology and categorization schema 
development. An alternative approach is suggested, based on the analysis of networks of association 
contained in narrative accounts of the significance, context, and provenance of information. The approach 
is illustrated via a scenario based on the recording of information relevant to the analysis of unearthed 
artifacts in an archaeology research laboratory. The utility of this approach is contrasted with the formal 
system of information recording used in the laboratory, to demonstrate that one size does not fit all, in 
ontology design. The paper concludes that we need information recording tools that allow users to 
explore and develop categorization schemas based on practice. Such tools need to incorporate evolution 
of both categories and associations, to reflect experiential learning. 
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1 The need for practice-based approaches to information curation 
The future of research has been described as data-intensive and collaborative, spanning disciplines to 
produce synergies that would not be possible using current approaches. But the ability to share 
information across collections of research data and resources is limited, as each employs a different 
scheme for categorizing resources. Even when data can be shared, the contextual information that 
makes research data meaningful – for example, the explanation of why a cultural heritage artifact is 
important to our understanding of social development in America – cannot be accessed easily. As 
archaeologists grapple with the international curation crisis, attention is being directed to the problem of 
collections that are under-analyzed and underreported: 
The long-term care and management of archaeological collections, records, and reports have 
largely been neglected. Many are in a critical state; their accessibility for education and research 
and their long-term preservation are endangered.1  
Archaeology researchers collaborate with project members at other institutions or members of other 
projects dealing with similar sites or periods and with members of their specialism across institutions to 
develop analytical techniques by which to explore the significance of found artifacts. Translating archival 
and curation schemes across collections is difficult – meaning that researchers in a different discipline, 
research group, or area of work cannot share information across these boundaries. Emerging theories 
are explored through the interchange of cultural narratives, developed in interactions with historians, 
cultural anthropologists, and archaeologists working on other dig sites, over time. Without the power of 
these narratives, archaeological finds are just shards and pieces of unexciting clay to members of the 
public. It is only when we understand their social context and their cultural significance, that these 
artifacts become meaningful to us as Americans. For example, many of the finds from the Archeology 
Laboratory of Independence National Historical Park2 reflect the growing power of cultural diversity in 
eighteenth-century America. It is through the narratives of contemporary life that we understand the 
evidence for our heritage. 
Material artifacts are continually reinterpreted and given new meanings in different contexts. 
These meanings cannot be separated from the networks of cultural and historical associations that they 
call upon (Hodder, 1994).  There is a huge mismatch between the requirement of Cultural Resource 
Management (the inventory approach to cultural objects used by museums) and the interpretive research 
approach used by archaeologists to make sense of their data. Typically, archaeological finds are 
categorized by the type of artifact (normally defined by its function, such as drinking-bowl, or teapot), with 
sub-categories that relate to its construction (e.g., china glazed earthenware), and its approximate date. 
                                                       
1 Voss (2012), p. 145. 
2 I have used the Government spelling for the Archeology Laboratory here, as this is the institution’s formal title. Elsewhere, I have 
used the more widely-accepted spelling of “archaeology.” 
iConference 2015  Susan Gasson 
2 
This scheme allows archaeologists to compare finds with artifacts from this site or other sites. However, it 
tells us little about the social context of its use – for that, we need to explore historical records, or to 
triangulate changes in artifacts over time with other developments such as changes in social fashions. In 
addition, there are other scenarios in which information about cultural heritage resources may be needed. 
A historian may wish to trace the development and adoption of specific ceramics patterns in eighteenth-
century America. An educator may wish to compile a picture on the socio-economic distribution of 
households in eighteenth-century Philadelphia. The records compiled here would be of immense help for 
these purposes, if they could be categorized in ways that permitted multiple modes of exploration. We 
need to distinguish between categorization schemes for organizing things and categorization schemes for 
understanding them (Khazraee & Khoo, 2011). This was a key source of frustration expressed by 
Archaeology researchers. 
We need to develop sustainable ways of relating information records, that can evolve with our 
understanding of these meanings. Developments in the “semantic web” have led to the Resource 
Description Framework (RDF), a technology standard that allows us to specify the links and associations 
between data elements. This allows us to create an ecosystem of structured data – a Web of Data – that 
links information records together in ways that are useful to multiple stakeholders, who will want to use 
this information in diverse ways. These developments provide critical new infrastructures for digital 
scolarship, reducing the likelihood that cultural resource collections will be orphaned (Calhoun, 2013). 
The approach has been used as the basis for the development of high-profile initiatives such as the 
British Library Open Data project (Wilson, 2012). However, these domains focus on a well-defined 
collection of books and texts whose uses and attributes are well-understood. We lack the methods and 
conceptual frameworks with which to develop linked data structures for more complex, “messy” 
collections. Information about archaeological artifacts and their socio-cultural significance do not conform 
to the neat distinction between text, visual resources and objects that are employed by libraries and 
museums. This makes collaboration across knowledge domain boundaries problematic, leading to 
redundant and overlapping work and unsuccessful attempts to integrate different data sources. We need 
ways of interconnecting classification schemes that originate in multiple, diverse workgroups. We don’t 
claim to have all the answers. What follows is a short summary of some of the issues and potential 
solutions. This is an emerging art – as we explore the context and the processes of distributed data 
management, we come to understand it better – which is why we call it research. 
2 The Problem Context 
2.1 Islands of information 
The way we share information and knowledge is changing. In our interconnected world, we need to 
design systems that provide access to information produced by diverse groups. This has led 
organizations to look for a way to fill the gap between long-form documents and databases. What has 
emerged is a hodgepodge of classification schemes, none of which really meet the needs of their users. 
As a result, users create a myriad of local data storage arrangements, which become irreversible in 
practice – stabilized and incorporated into workgroup routines and practices – over time. 
Various research or project groups develop “islands” of information, that remain locally managed and 
categorized. With the advent of Internet information exchange, it was expected that this issue would be 
resolved by improved access to intergroup collaboration and communication channels, but in practice the 
situation has not changed. Librarians act as information resource mediators, creating repositories to 
enable resource sharing, but these repositories are primarily used by a single group. In large 
organizations, the distribution of technology and library support may prevent groups from discovering the 
existence of useful repositories – but even when these are known about, information is still categorized 
according to the local conventions and practices of the workgroup for which it was created (Lamb & 
Davidson, 2000). The recent NSF data-sharing directive and the increase use of collaborative repositories 
in the “cloud” are unlikely to change this situation, as the relevance and application of information 
resources produced by local workgroups, such as data analysis findings, internal project documents and 
records, group reports and reviews is unlikely to become any more obvious just because data is made 
available via a repository. In the same way that external journal or magazine publication of research 
findings frames research information in terms that are meaningful to a wider audience, we need 
approaches to information management that allow local frames of reference to be associated with other 
relevant frames. We cannot impose generic frames on system users – instead, we propose an analysis 
approach that combines an innovative approach to mapping information derivation and uses, with a data 
management system that allows users to develop associations that they think may be useful to others. 
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2.2 Ontology Design 
Database ontologies are not neutral – they reflect the organizational schema of whoever creates them. 
The degree to which categorization schemas reflect a generalizable application of that data is limited to 
the contextual scope of awareness possessed by the designer of the ontology and those stakeholders 
consulted in its production (Kitchin, 2014). The problem that ontologies solve is not how to organize ideas 
but how to organize things. It is far less helpful at organizing concepts and ideas – especially in dynamic 
projects. Ontologies define scholarly constructs at too high a level, removing the richness from 
information as research “data” are fitted into artificial categories, while research project and group 
specialization prevents agreement on constructs across a field or area of practice (Oldman, 2014).  
Members of research groups develop a shared language for communication that evolves as the group 
develops insights and shared practices. These language terms provide a form of shorthand for specific 
rationales of work – they embed shared narratives around causal links and historical understandings 
(Khazraee & Khoo, 2011; White, 1973). So we have a situation where various groups within the same 
scholarly knowledge domain develop multiple, coexisting categorization schemes, as people make sense 
of their own practices and use of information over time. The conclusion is that there is no such thing as a 
one-size-fits-all ontology – as demonstrated by the British Museum’s rejection of the Dublin Core 
standard (Oldman, 2014). We need to make data management associative. 
2.3 Developing Associative Schema 
In developing an approach to associative data management, it is less important to understand the ways in 
which data will be stored and managed – after all, there is a proliferation of metadata architectures and 
standards such as the resource description framework (RDF), linked data management tools, and even 
tools to manage and categorize image annotations (Alexiev, Kostadinov, & Parvanova, 2013).  
It is more important is to provide an approach which allows Librarians, curators, and information 
management professionals to develop evolving schemas by which to categorize and retrieve relevant 
information resources and data. Before moving on, I will clarify some differences between data, 
information, and knowledge. For the purpose of supporting situated work, I follow Ackoff (1989) in viewing 
data, information, knowledge, and wisdom (a.k.a. understanding) on a continuum that spans two 
dimensions, as shown in Figure 1.    
 
Figure 1. Categorizing Information – From Data To Wisdom (adapted from Ackoff, 1989) 
It is therefore difficult to separate data, information or knowledge resources, as each one is simply a 
higher level construct that integrates and makes sense of lower level constructs. I have chosen this model 
as the basis for my analysis because of its recognition of the role of context and the significant amount of 
interactive sensemaking required to generate knowledge. I rejected the more hierarchical, IT system 
oriented model of difference between data, information, and knowledge, as that model is more focused on 
how we process and store data and assumes a consistency of organization across levels of analysis: 
data → information (organized data) → knowledge (analyzed information) → wisdom (applied 
knowledge)3 
                                                       
3 Model summarized from Kitchin (2014), Fig. 1.1, p.10. 
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It is more helpful to conceptualize the levels of analysis as relatively independent, conceptually. We have 
knowledge organization schemas (categories of expertise or application) that are associated with a 
diverse set of information schemas (categories of interest or resource-typologies), that in turn are 
associated with a diverse set of data schemas (storage organization conventions).  
I would go further and argue that even the distinction between data, information, and knowledge 
is false. People don’t think naturally in terms of discrete levels of analysis – or identifiable categories -  
when making associations between elements of information.  Instead, the brain makes associations 
based on experience. What network graph theorists refer to as clear edges (consistent relationships 
between elements) are refined over time based on experiential learning. This process takes place through 
implicit sensitization to patterns in the environment, Domain experts recognize complex sets of 
relationships in subliminal ways that preclude articulation of specific associations (Bransford, Brown, & 
Cocking, 2000). The result is the type of cumulative patterns of association shown in Figure 2.  
 
Figure 2. Cumulative Patterns of Association in Human Cognition 
As Shirky notes, this is the typical pattern of association found in html links on the Internet. He observes 
that ontologies work well only in conditions with a small corpus of information, formal (widely accepted) 
categories of information, stable entities, entities whose meaning is restricted, and clear edges of 
association. He also observes that the patterns of association (web links) without the ontology are equally 
unworkable for managing information (Shirky, 2005). This is why Internet search engines spend so much 
time (and energy) refining probability functions to detect edges of association from the incomplete and 
evolving network graphs presented by the internet. They need to work with the informal – and evolving – 
patterns of association formed through people’s use of information, rather than the formal, static 
hierarchies employed in a typical information categorization schemas (ontology).  
So we need some sort of organizing principle. But one person’s “clear edges” of association 
between concepts may be another person’s gray area. As people work (or interact) in groups, projects,  
communities, and institutions, each level of collectivity is likely to result in more abstraction. Weick (1995) 
notes the partial conceptualizations contained in the “generic subjectivity” attained by people who were 
not there at the time making sense of concepts agreed by others. Global perspectives are much higher 
level, in terms of abstraction, and less complete than the local perspectives defined through participation 
in joint practice. We thus have two dimensions of association that relate to practice: the informal – formal 
dimension, and the local – global dimension.  
These require that information be translated or mapped to be relevant in different contexts, as 
shown in Figure 3. We need to translate between four elements of an organization, community, or 
network of practice, when defining information management schemas: (i) informal information structures, 
which emerge through practice that is situated in a specific context; (ii) formal information structures that 
derive from generic subjectivity across contexts;  (iii) local concepts and meanings, which allow people to 
make sense of (frame) their work – these frames emerge through intersubjective practice; (iv) global 
concepts and meanings, which provide a shared language for the full scope of processes and contexts 
encompassed by the organization, community, or network of practice.  
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Figure 3. Two Dimensions of Practice - Formality Vs. Generalizability 
A final complication in mapping information and data schemas across these dimensions is that 
sensemaking tends to be accomplished by narrative development. As narratives are debated across and 
between individuals, laboratories and research groups, they are refined to acquire an independent 
existence, that reifies accepted knowledge around specific cultural narratives (Bruner, 1991). Narratives 
communicate the cultural and social context in which information should be used – supplying the 
information that allows humans to make sense of information, as shown in Figure 1. When we map local 
meanings onto global (generic) perspectives, or present informal information to be used in a formal 
process, we tell a story that places the information in context. This is the basis of human sensemaking.  
White (1973) argues that we construct narratives to plot our experience of this discovery process, 
which follows recognizable stages of understanding: (i) comparing it to the known; (ii) breaking it into 
parts; (iii) organizing the parts into a whole; and (iv) ironic reflection, during which we reflect on the 
inadequacy of our categorizations. So to model information structures, we need approaches that allow us 
to explore narrative theories and conceptualizations. We have an extensive set of well-developed 
techniques for modeling logico-scientific forms of knowledge (the “formal” information discussed above), 
but narrative forms of knowing have been overlooked as they do lack the formal structures and 
relationships for such mappings (Bruner, 1991). It therefore seems appropriate to use a technique that 
models the trajectories of association suggested by the narrative explanations that accompany analysis in 
practice, then identify key information resources from that network map.  
3 A Practice-Based Information And Data Management Approach 
To explore how a practice-based information mapping approach might work, I present a typical 
multidisciplinary research scenario in the field of archaeology. This scenario explores the patterns of 
association between information and data relating to ceramic fragments of earthenware teapots, drinking 
bowls and cups unearthed in the privy pit4 belonging to an eighteenth-century Philadelphia family home, 
at the site of the National Constitution Center on Independence Mall in Philadelphia.  
The photograph in Figure 4 shows a sample of reassembled objects found in this pit, decorated in 
a style that we call "China Glaze". The ceramic artifacts shown in Figure 1 are made of a refined 
earthenware product that clearly mimics Chinese porcelain, but was made in England. The cup with the 
handle near the right side of the image is a coffee cup, below that on the far right is a tea bowl, and below 
that is a miniature toy tea bowl. The artifacts were found in pieces – the location of the find indicated 
breakage or attrition in normal household use. Once assembled, they were categorized as part of a china 
teaware and coffeeware set manufactured in England, decorated with floral and oriental patterns that 
were popular in the eighteenth century. But there is much more to the this find than a physical description 
of the artifact. To understand its significance, we also need to understand the trajectories of historical 
development that affected their design and purchase. We need to understand the implications of these 
findings for how the family must have lived – how the purchase and use of these artifacts indicates a 
                                                       
4 An archaeologist from the subject group explained that, in the eighteenth century, privy-pits (outhouses) were also used for general 
purpose garbage disposal. Excavating these pits provides a prime source of archaeological evidence from the period. 
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certain socio-economic status and way of life –  and what this tells us about the history and cultural 
heritage of Philadelphia. 
 
Figure 4. Assembled Ceramic Artifacts from the Philadelphia National Constitution Center Site  
A network-trajectory model of the information and data associations underpinning a narrative 
interpretation of these artifacts and their significance in the socio-cultural context of eighteenth-century 
Philadelphia is shown in Figure 5, based on interviews with archaeology researchers. The technique used 
was based on actor-network analysis (Latour, 2005). Interactions between the researcher and human and 
non-human information resources were identified. Interactions between historical actors and the found 
artifact were also identified. These were separated into a set of thematic trajectories that reflected the 
provenance and rationale of information about the use, purpose, and significance of the found artifact. 
The network model was evaluated in collaboration with the main informant in this study, who commented 
that  it provided a useful reference source. 
 
Figure 5. Network of Associations Underpinning Socio-Cultural Narratives Around Ceramic Artifacts 
Found in Eighteenth-Century Philadelphia Household Privy-Pit 
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Following the trajectories of association in Figure 5,  we can understand that the “china glaze” style of 
pottery was relatively expensive and also aspirational, based on the upper-class English fashions popular 
in America during this period. We can see the rationale by which the tiny, toy cup on the right of Figure 4 
probably indicates a well-to-do family, in which the young daughters of the household are taught to drink 
tea as part of their preparation for social life. We can also understand that the father of the family was a 
traditional man, who followed the customs of his native Germany in continuing to drink coffee – using the 
cup with the handle in Figure 4 – despite his English wife’s wish to be fashionable in drinking tea.  
A demonstration of the formal information system used to record these china artifacts surfaced 
critical issues with the formal ontology used by US Government archaeology collections. Archaeologists 
expressed frustration that they could only record a set of properties associated with the physical form of 
the object. They could not record theories suggested by an examination of the artifact, relate it to similar 
artifacts in the collection, or record unique characteristics of the artifact. They had requested (and 
obtained) a freeform field in the database, in which they could enter any information they wished. This 
was presented in the shape and size of a post-it note in the center of the display, which limited the 
amount of information they could record. It was explained that this note often contained more information 
than the other fields combined. It was also explained that there was no way of recording the source of 
various pieces of information – so the richness of information captured depended on the willingness of 
individuals to remember and communicate relevant cultural narratives when the item was added to the 
museum collection. An alternative approach based on associative schemas (for example, using a linked 
data management approach) could provide the multidimensionality necessary to reflect the complexity of 
critical information, such as data provenance, past changes to data categorization and organization (i.e., 
metadata provenance), the data’s role in supporting conceptual abstractions, the social collaborations 
which produced a set of specific abstractions, or the data’s relationship to specific theoretical narratives 
that shape interpretation.  
4 Conclusion 
The intention of this paper was to discuss key limitations of current approaches to information and data 
management and to explore how we might supplement formal approaches with techniques that capture 
the informal context of data organization schemas and the local meanings attached to information 
resources. It has been suggested that we need ways of managing associative schemas that allow us to 
relate elements of information in ways that reflect the practical purposes of its use. The paper also 
explored the difficulty of mapping narrative knowledge onto will allow both researchers and members of 
the public to explore the rich narratives that make the collection meaningful. 
It is clear that we need information categorization techniques that capture the richness of local 
framing narratives and the specificity of local practice. A potential technique was illustrated by a scenario 
based on the research and analysis of archaeological findings. Archaeology researchers collaborate with 
project members at other institutions or members of other projects dealing with similar sites or periods 
and with members of their specialism across institutions to develop analytical techniques by which to 
explore the significance of found artifacts. Emerging theories are explored through the interchange of 
cultural narratives, developed in interactions with historians, cultural anthropologists, and archaeologists 
working on other dig sites, over time. Without the power of these narratives, archaeological finds are just 
shards and pieces of unexciting clay –  and it becomes very difficult to unearth similar finds from other 
collections for comparison.  
By mapping the network of associations contained in narrative theorizing, it became possible to 
trace the sources of the information – and therefore the categories of information – used in practice to 
constructing artifact descriptions, to explain the significance of the artifact, and to relate it to other artifacts 
in this and other collections. The narrative-logic trajectories of Figure 5 demonstrate that understanding 
the context of local practice often requires appreciation of a wide variety of different information 
resources, which are distributed across multiple disciplinary, socio-economic, and cultural domains. The 
richness of this information was contrasted with the impoverished information captures by the 
Government standard artifact curation data ontology – together with the inadequacy of the workaround 
(the use of an electronic post-it note for everything that does not fit into the ontology).  
Archivists are well-versed in the notion of provenance, which traces the origins of and actions 
upon records that are maintained over time. Researchers are equally aware, even if only implicitly, that 
the ways in which the theories within their disciplinary areas have developed have also shaped the 
discourse of their fields and thus tacitly influence the interpretation of a body of evidence that is collected 
through archival research. Current archival strategies tend to be limited to institutional repositories or 
bounded by discipline-specific metadata schemas, based on reductionist, formal abstractions. Information 
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recording platforms need to incorporate evolution of both categories and associations, to reflect 
experiential learning as members of one workgroup, laboratory, or discipline exchange information with 
others.  By developing techniques to surface and explore rich information about the context of research 
findings, current and future researchers will be enabled to understand the relevance of  external 
information sources to their own work or cultural environment. One size does not fit all, in developing 
information categorization schemas or database ontologies to manage cultural heritage information: 
Addressing the nature of the social involves identifying the type of site where social life exists and 
develops. Since a site, as noted, is a kind of context, the focus is on a special type of context, not 
wholes, sui generis realities, or abstract structures. Like all accounts of the social, however, site 
accounts underwrite analyses of social formations such as governments and economies—for 
their accounts of the site of social life specify material out of which these formations are 
composed. … finally, site accounts acknowledge individuals as constituents of such formations: 
an economic system, for example, is composed of a nexus of people’s actions taking place in 
specific contexts.5 
There is, of course, work to be done so that this approach can be developed into a method for 
categorization. It is clear that every trace and every association cannot be mapped. The skill, as in any 
human-centered approach to defining appropriate patterns of IT mediation for rich information, lies in  
distinguishing the significant from the insignificant. A suitable approach to this task may combine the 
actor-network genealogies shown above with Checkland’s Soft Systems Methodology (SSM), which 
separates out and delineates purposeful systems of human activity (Checkland, 1999). The potential for 
SSM to surface implicit perspectives on a systemic whole (one of Ackoff’s, 1989 “messes”) allows us to 
identify the multiple purposes and uses that an associative ontology will serve. This approach would allow 
us to define the aspects of provenance that are conflated in existing approaches to ontology definition. 
Theoretical interpretations of cultural heritage and other multi-stakeholder resources are 
constructed around a variety of information sources that reflect distinct systems of meaning. To make 
these sources accessible in ways that allow stakeholders from multiple domains of interest to locate and 
to access relevant information for their purposes requires an innovative approach to record-keeping that 
reflects useful associations between categorization schemas, that are based on evolving understandings 
practice. This means that we not only need to support broader tools for mapping associative schemas, 
but also to provide users with their own tools to model information associations that are useful in practice. 
If we can also provide users with tools to exchange categorization schemas, we can reduce the effort – 
and frustrations –  of information and data management significantly. 
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